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Abstract

A largo number of fiber optic cables were uned in support of a neutron imn(Jing experiment
●t the Nevada Teat Site. This paper describes the quality control testifq of fiber compo-
nents used on this experiment. The prlncipla reason for quality control tcstlnq was to
●nsure reliable~ high trw!emisnioh fibers; a secondary reason was to gain d~Lil on a lmrqc
sample of fiber ciiblcs in the field. Also described is the lnstr!mentatlon dcvolop@d for
carrying out Lk.oae field measurements. The design of the quality control lnfitrumcntatlon “
was a compromise betweun accurmcy and simplicity of UOO.

Introduction

An overview of the experiment it d~scrlbed in a separate paper . A slnglc fiber chnnnel
shown in Figure 1, from the array of 152 channels, cenatated of both PCS [plantic clad sil-
ica) ●nd GI (graded Index) fibers. The PCS and GI fibers were connectorlzcd on both ond!i.
The PCS fiber had a ferrule of EG&G d?eign on th: end near the fluor CC1l and nn ITT FON
connector on the other end. A particular prob~em with PCS fiber 1s the nerd to strip the
plastic cladding to firm:,? secure the fiber In epoxy for poliehinq. This rcmovnl of Lhu
cladding caumes mode str!pplnq in the connector and results in high lo%ses. To combat the
problom, a few-micron thick, low-index Optolecom coating was used to coat thr core. The GI
fiber had ITT FON connectors on both ●rids. A number of tho GI flbcrs had fuulon WCICIS ncnr
tho center of the cable.

Qu.lllty control measuremontb

Five parameters were ●valuated~ tranmmisuion at 80~ nm, core rllamctcr, n~(crlcal aper-
ture, core concentricity, and ~kew anqle. The moasuremcnts were done with itn FX&G-butlt
instrument (Flguro 2]. All of the moasuromcnts except tranumisslon wcru madu by taking n
photograph on Polaroid film atid making dimensional meanuremcntti on t.hc Lllm. The trans-
mission meamuroments wore made with a pig-tailed LED and a Photodynu rad:omo~ul . A typical

Ftgure 1, Block dinpram of ninplu chan- Fipure 2, l!ardwnr~ une,l In quality cbn-
nel in imnphR ●xpcrlnrunt trol mrnnurmmntm

quality-control ●hect [Fiqu:e 3) ●howinq tho data on one Slecor fiber also ●hewn tho pholo-
grapht from which the dmta are oxtractod. Bccaune the film Im Pclarold and the data ●ro
●xtracted without umlnq a ❑icrodnnnltomoter, the aecurncy Of moaaurornantn lr IOU compnrwl to
●tandard laboratory tcchnlquou, Ilowwcr, thin rnyat~m lM ●ble to procoss a ]Orqe number ot
flbera in the field In a ●ho:t porlod of time, A quick mcanuromont OE tho phoLoqralJh warn
don- in the fiela uninq a template. Uteri theme imaaurmc!ncu Wcro rMCheClttvl in the
laboratory.



For cablas that were welded, the weld losses were measured with a Siecar optical time
haiti reflectometmr (OTDR). The measurements wero made from both ends of the cable. A
;ypical OTDR data sheet 6howing Polaroid p}lotographs of the Rayleigh back scatter is seen in
Uguro 4. Various sectionu of the oscilloscope traces ara identified in Figure 5.
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Results

TisO maasuaments mad.t and their rasults~ are summarized in Figure 6. Transmi~aion mea-
suretnants were made on both Siecor cables and PCS fibers. All other measurements were done
for only the Siecor cables. Tranamiesion measurements were made by two independent methodst
pigtailed LED and OTDR. There waa a systematic difference between the methods due to thci
inability of the OTDR to measure losses in the connectors. The average transmission value
●chieved was well below our rejection criteria. The transmission distribution for both the
PCS fibers and Siecor cables are shown in Figures 7 and 8. Time constraints of tho overall
experiment forced the use of a few PCS fibers with higher losees than acceptable.
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Tho weld Iossea (Figure 9) wore measured with ~n OTD1~~ The dapendonco of the 10SS value
on tho direction of tho measuromont 1s not WC1l understood. In part, the lack of synmctry
may be in the weld itself, Varlation~ in Mylclgh cocfflcicntfil numcrlcal upcttureu~ and
coro diam~tors betwoon the two fiber M weldcc! may also coniributc. The welcllnq OC Siccor
cables wa. a successful venture. ‘1’hcwcrldlnq and C)TDR mcanurcmcn Ls rcqui rc!d Lwo man dayn
per cable (S fibers/cable) but the rcnult (1OW lnH@rtiol~ 10HS) made the c[forl worthwhile.
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Mth thk core diameter ar.d core concentricity were computed using the same microphoto-
graph. White light injected into ane end of the flbor 1s photographed through a 411flX micro-
scope at tho other end. The results (Figures la and 11) showed a surprisingly wide spread
in these parameters. The core is over expc,sed in this technique. A comparison between the
photographic technique and the more convenl;ional measurement of the near field radiation
pattern with a microphotometer revealed that the former technique corresponds to a core
diameter at the 5% intensity level.

The numerical aperture and the skew angle were computed using the photograph of tho far-
field radiation pattern. The skew angle depends upon the connector used and the angular
tolerances held in the polishing operat!on. With few exceptions, our results (Figure 12)
wore acceptable. The numerical aperture values measured (Figure 13) were also acceptable,
however the spread of values was larger than expected.
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Conclusion

systcm for measuring fiber parameters in the field before final installation
was developed. This system was used on a large experiment rcquirir)g 18 fiber

Nevada Test Site. The results showed a number of basic fiber parameter~ to
spread than previously believed.
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